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(57)[ABSTRACT of the Disclosure] 



[HUB] 



[SUBJECT of the Invention] 

Method and cell for collecting useful matter from 
animal cell in large quantities are provided. 



[PROBLEM to be solved] 

Method of improving producing ability of target 
useful matter by introducing apoptosis inhibitor 
gene into animal cell which produces useful 
matter, and cell obtained by this introduction. 



[CLAIMS] 
[CLAIM 1] 

Method to improve producing ability of target 
useful matter by introducing apoptosis inhibitor 
gene into animal cell which produces useful 
matter. 



Ttfh-i/xmmfc^tiK be 
1-2, BAG— 1, Bcl-XL, Ad. 



[CLAIM 2] 

Apoptosis inhibitor gene is bcl-2, BAG-1, 
Bcl-XL, Ad.Elb, or CrmA. 
Production method of Claim 1 characterized by 
the above-mentioned. 



[M:tJf 3] [CLAIM 3] 

WiWmW, bcl-2?SACOS The method of Claim 1 that animal cell is bcl-2 

- liNB/IST'&oTFERM P- 1 introduction COS-1 cell, and is cell deposited as 

5808i:LT i SKS^fc#ieJiaT*& FERM P-15808. 
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[»#3g4] [CLAIM 4] 

bcl-2a*ACOS-l#B!a-e& Cell which is bcl-2 introduction COS-1 cell and 
oTFERM P-15808£LT was deposited as FERM P-1 5808. 

[mW<DWWmm] [DETAILED DESCRIPTION of the 

INVENTION] 



[0001] 



[0001] 



[TECHNICAL FIELD of the Invention] 

This invention relates to the new useful matter 
producing method and new cell. 
In more detail, for example, various antibody 
produced by hybridoma, virus vector for gene 
therapies, and the various producing-ability 
improving method of recombinant protein for 
example, useful matter, such as antigenic 
substance cytokine, such as interferon, and for 
vaccine, and 

One sort of cell which is obtained by this 
method and used for that objective, it is related 
with these. 



[0002] 



[0002] 



[PRIOR ART] 

Development of the various 
molecular-biological procedure is performed by 
rapid advance of genetic engineering in recent 
years. 

Remarkable advance is looked at also in 
break-through of analysis of gene information, 
or function of gene by it, various findings about 
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many useful matter have come to be acquired. 
As one trial which is going to apply result 
obtained from these findings in actual industrial 
field, many production of useful matter by 
animal cell has come to be made. 
For example, antibody is a protein produced in 
the living body by immunoreaction as a result of 
antigen irritation. 

The specific avidity of antibody with respect to 
such immunogen which has activity specifically 
connected with immunogen and plays a role of 
barrier system in biological body is utilized, 
various analysis medicine, diagnostic, or 
therapeutic agent is developed. 
Antibody used on such industries mainly 
cultivates hybridoma which produces objective 
antibody, and is produced. 



[0003] [0003] 

iztc ltL<Dfiffi%)'jg.$iZ-ft. ^> Moreover, virus vector for cytokine, such as 

^— y^u>^(D-f^h^^yM, other useful matter, for example, interferon etc., 

yyf-v, B&^, ^^^Ktt/J^/u vaccine, enzyme, peptide hormone, and gene 

Sfi^fpSeffi^^^^^^ therapies etc. is produced by various animal 

m^^mwrnm^^ ceii. 



[0004] 

tiXi^^R%oWM$:^1r 0 



[0004] 

Below, example of useful matter currently 
produced by animal cell is shown. 



[0005] [0005] 

(l)^-y^p— ^vWr[$: (1) Monoclonal antibody 

—fete, ^e/^n— i~/\sijii$(DM Generally, as a manufacturing method of 

ii^LTte, £i\ ftftlM^i monoclonal antibody, immunogen is immunized 
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fi,X63-Ag8(X63), NSI-A 
g4/l(NSl), P3X63-Ag8. 
654(X63-654), SP2/0-Ag 
14(SP2/0h MPC11-45. 6 
TGI. 7(45. 6TG), FO, S149 
/5XXO, BU. 1> ^;7s/hSSE 
T*(i, 210. RSY3. Agl. 2. 3 
(Y3) N U-22 
6AR(SKO~007) , GM1500- 
GTG-A12(GM1500), UC7 
2.9-6, LICR-LOW-HMy2 
(HMy2h 8226AR/NIP4-1 
(NIP4l)^(^fL, ffi5ttrtfl» 

V^y 3 -/v (peg) ^ir^-f £ 
(HVJ) t^ofcH-g-fflalSiJ 
ir^^fl^LTM^^^, fit 

6tffiEi*t*^tfe5Rli, E.LISAffi 
(Method in Enzymology 
vol. 70. pp419-439h MMR 

«>ffi*J:«9lHli|Xi-5iriSfe^fc5o 
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to mammal and B cells are collected first. 

Next, these B cells and myelomatosis cell, 

specifically, by mouse origin, 

x63-Ag8(X63),NSI-Ag4/1 (NS1 ),P3X63-Ag8.654 

(X63*654),SP2/0-Ag14(SP2/0),MPC11-45.6TG 

1.7(45.6TG) i FO,S149/5XXO I BU.1 > etc; 

By rat origin, 210.RSY3.Ag1.2.3(Y3), etc.; 

By human origin, it is 

U-226AR(SKO-007),GM1500*GTG-A12(GM15 

00),UC729-6,LICR-LOW-HMy2(HMy2),8226AR 

/NIP4-1(NIP41)etc. 

(However, inside of parenthesis shows symbol) 
Cell fusion of these cell are mixed and carried 
out with fusion promoters, such as 
polyethyleneglycol (PEG) and Sendai virus 
(HVJ). 

Hybridoma having antibody-production ability 
and reproduction potency is produced. 
Moreover, search of this antibody-production 
strain from produced hybridoma is performed by 
ELISA method (Method in Enzymology 
vol.70. pp 419-439), agglutination-reaction 
method, RIA method, double immunodiffusion, 
etc. 

Cloning is performed by limiting dilution. 

For obtaining antibody from these hybridoma, 

there are 

Method to cultivate hybridoma in medium and 
separate from culture supernatant, or method of 
administering hybridoma to mouse 
intraperitoneal and collecting it from the 
abdominal dropsy. 
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[0006] 

(2) Vaccine with respect to virus 

In order to obtain vaccine with respect to virus, 

objective gene is introduced into suitable cell 

strain, and objective recombinant protein is 

produced. 

As example, vaccine production with respect to 
poliomyelitis (death virus, raw virus) by culture 
monkey renal cell and human diploid cell, 
vaccine production with respect to adenovirus 
by Hela cell and human diploid cell, vaccine 
production with respect to rubeola by culture 
chicken embryonic cell, vaccine production with 
respect to mumps by culture chicken embryonic 
cell, vaccine production with respect to German 
measles by culture chicken embryonic cell, 
culture monkey renal cell, human diploid cell, 
dog renal cell, or rabbit renal cell, vaccine 
production with respect to rabies by human 
diploid cell, vaccine production with respect to 
hepatitis B by hepatitis-B antibody-positive 
human plasma, vaccine production with respect 
to foot and mouth disease by culture monkey 
renal cell, vaccine production with respect to 
New Castle disease by culture monkey renal 
cell and hamster renal cell, vaccine production 
with respect to distemper by culture monkey 
renal cell and hamster renal cell 
There are these. 



[0007] 

Timffe^£Z>lL-2(D&m, 



[0007] 

(3) Factor which acts on immune system 
(cytokine) 

As example which produces cytokine using 
animal cell, production of IL-2 by helper T cell, 
production of M-CSF by mouse L cell, 



10/17/2003 



9/39 



(C) DERWENT 



DERWENT 



CHU-2mm^l&G~CSF<D 

jfwjja^^yK— 7tcj:5iL-4 

Ty^^[-J:5lL-5co 

^j^^y^u^^^ 

MS^yw^^^i^t6^>- 



production of GM-CSF by production of G-CSF 
by CHU-2 cell, Mo cell, and embryo and 
placenta that were derived by endotoxin, 
production of IL-1 by mononuclear leukocyte 
and macrophage, production of IL-3 by T 
lymphocyte, production of IL-4 by mouse T-cell 
hybridoma, production of IL-5 by T lymphocyte, 
production of IL-6 by T lymphocyte, production 
of erythropoietin by kidney, production of TNF 
by human myelocytic-leukemia cell and 
macrophage, production of lymphotoxin by 
human B-cells strain, production of interferon- 
(alpha) by B lymphocyte and 
Burkitt's-lymphoma origin lymphoblast cell, 
production of interferon- (beta) by diploid 
fibrocyte, production of interferon- (gamma) by 
T lymphocyte, etc. 



[0008] 

Jfi. JKrffif-<fcSTGF- a <D±m, 
jfiuHK, tin® ft Bimm fc£Z>PD 
GF<D±M, «TJftl-J;£NGFtO 

mmmmckhTGF- 0 
m, w-mmmm, mm^&iG 

-wMmm\^?>FGF<D£.mm 



[0008] 

(4) Cell growth factor 

As example of production of cell growth factor 
by animal cell, production of EGF by 
submandibular gland and glial cell, inner oma 
cell, production of TGF- (alpha) by placenta, 
production of PDGF by blood platelets and 
vascular endothelial cell, production of NGF by 
submandibular gland, production of TGF-(beta) 
by cultured cell of blood platelets, kidney, and 
placenta many, production of IGF-I by smooth 
muscle cell and hepatocytes, production of 
IGF-I I by fetus hepatocytes and placenta, 
production of FGF by cerebrums and 
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enchondrosarcoma cell etc. is mentioned. 



[0009] 
(5)»* 



[0009] 

(5) Enzyme 

As an example of production of enzyme by 
animal cell, production of tissue plasminogen 
activator (TPA), production of renin by Chinese 
hamster ovarian cells, etc. by normal human 
diploid fibrocyte, Chinese hamster ovarian cells, 
or cancer cell are mentioned. 



[0010] 

£ii:6o McWmat, Vero. C12 



[0010] 

(6) Peptide hormone 

Objective gene is introduced into suitable cell 
strain in order to obtain peptide hormone from 
animal cell, recombinant peptide hormone 
made into objective is produced. 
Specifically, there is production of growth 
hormone by Vero and C127 cell etc. 



[0011] 



[0011] 

(7) Virus vector 

Now, virus vector is produced by recombinant 
virus production cell called packaging cell 
strain. 

Foreign gene required in order that packaging 
cell strain may produce recombinant virus is 
thing of cell strain inserted in host-cell genome 
sequence. 



[0012] [0012] 

Hfigl^ ;<y^^y>^MWfai$ Moloney-ieukemia-virus vector (A. D.Miller et* 
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ffi&ZtiX^^Vj/w*?* — al., Sowat.Cell Mol.Genet., 12:1/5, 1986) etc. is 

^o^.- £ ik^H^4^^^<^^ actually one of virus vectors by which packaging 

— (A.D. Miller et al., Sowat. Cell cell strain is established. 
Mol. Genet, 12:175, 1986) 



[0013] 

X\ »ffl^*<d*S; 

1:9 (Biotechnology and Bi 
oengineering, vol. 44, pp. 11 
40-1154, 1994) b\t^&J&& 



[0013] 

However, production of useful matter by these 
animal cells stated above, (1 ) Use a lot of media 
for culture. 

Therefore, expense cuts in many.; 

(2) Animal cell, compared with useful matter 
production by prokaryote, useful matter 
production rate per volume is low.; 

It reaches. 

(3) For example, if useful matter production cell, 
such as hybridoma which produces antibody, 
runs short of nutritions, it has disadvantage of 
starting apoptosis quickly and committing 
suicide (vol. Biotechnology and Bioengineering, 
44, pp.1140- 1154, 1994). 



[0014] 



[0014] 

So, development of method of producing useful 
matter beyond useful matter production 
capability when performing useful matter 
production ability strengthening, i.e., usual 
culture, is major subject. 



[0015] [0015] • 

Hft, ^fflfegE^Tlftl&jffl Now, there is method of using the method of 
;^ik^D3i&i~6fc£>co;^f££b increasing culture amount once used for 
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LT\ 10 4 -10 7 M£/ml) o 
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culture, stuffing, and mass-culture apparatus as 
method for collecting useful matter from animal 
cell in large quantities. 

Animal cells are CHO, CV-1, COS and BHK, 
mouse L cell, C127 and Rat2, and NIH3T3, or it 
can divide roughly into attachment dependent 
cell, such as Hela cell, and float cell, such as 
namalwa cell. 

However, various method as a mass-culture 
method is devised about each. 
That is, method of using multi plate and enamel 
fiber, ultrafiltration membrane, porous ceramics, 
micro carrier, etc. in attachment dependent cell, 
in order to enlarge adhesive area, in float cell, 
there is method which used micro carrier, 
spinner flask, spinner-culture tank, 
perfusion-culture tank, air-lift culture tank, etc. 
However, in which culture method, level of high 
density cultivation which should be aimed at is 
not reached (with jar fermenter, it is made the 
number of cell by 1 kL-1 OkL, and they are 1 0 4 -1 0 
7 cell / ml). 



[0016] 

m¥aW<o±M&X£te\,^b. tin 



[0016] 

Moreover, in addition to basal medium, it is 
necessary to usually add about 10% of blood 
serum for culture of animal cell. 
However, the propagation activities of cell differ 
by Hazama of that addition of blood serum 
influences production cost greatly, and lot of 
each blood serum, many unknown matter is 
contained in that production of stable useful 
matter cannot be performed by this, and blood 
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&<Lxmhtiz&ift<om%im% 

736fM),MU:l»« 
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serum, there are problems, such as making 

purification of product difficult. 

Since it is such, in production of industrial scale, 

serum free medium which does not need 

addition of blood serum is used. 

However, compared with case where it 

cultivates by medium containing blood serum, 

problem that productive efficiency of useful 

matter is low is still in remaining. 

[0017] 

Some method is devised in order to improve 
productive efficiency of these useful matter. 
Method to increase absolute quantity of 
antibody obtained by administering mitogen, 
Freund's complete adjuvant, etc. to 
intraperitoneal, and making much 
abdominal-dropsy amount specifically when 
transplanting antibody production hybridoma to 
mouse intraperitoneal 
(Unexamined-Japanese-Patent No. 02-53736), 
method to produce the product for animal cell 
with stability over long period by high density, 
and to enable it to perform manufacture of 
product efficiently by culturing animal cell which 
isolated on porous base material, using blood 
serum non-containing culture medium as a 
3-dimensional aggregate 
(Unexamined-Japanese-Patent No. 
03-160988), there is the method 
(Unexamined-Japanese-Patent No. 02-257892) 
of adding lymphoid-corpuscle proliferation 
factors, such as yolk lipoprotein, royal jelly, and 
lactoferrin, to medium etc. 



[0018] 



[0018] 
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However, also in any method, apoptosis of ceil 
accompanying oligotrophication-izing 
accompanying cell growth and it cannot be 
avoided, but there is limit in throughput of useful 
matter. 
[0019] 



*^w<r> n wia, aft, ^s$>- 



[PROBLEM to be solved by the Invention] 

When objective of the invention produces useful 
matter, such as cytokine, such as antibody and 
interferon, antigenic substance for vaccine, and 
virus vector for gene therapies, from animal cell, 
it enables survival of animal cell over long 
period of time, and there is in improving 
productive efficiency per unit culture amount of 
useful matter by it. 



[0020] 

xmti^m^tcvcDmmmm 



[0020] 

[MEANS to solve the Problem] 

Earnest research was done in order to attain the 
above-mentioned objective. 
As a result, present inventors inhibits extinction 
of animal cell which produces useful matter, 
such as cytokine, such as antibody and 
interferon, antigenic substance for vaccine, and 
virus vector for gene therapies, by inhibiting 
apoptosis of animal cell which produces useful 
matter, by this, it discovered that useful matter 
production ability by animal cell per unit culture 
amount could be improved notably, and this 
invention was perfected. 



[0021] 



[0021] 
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i~^t>h, #18 9! ft* WiB^W^ That is, this invention provides method of 
£M~i*&9h%if$ti&fcTtfh-- improving producing ability of target useful 

ffiMi&fc^&^A-t&^hlZ-M matter by introducing apoptosis inhibitor gene 

@ W£1"*£^ffflfeff<£>£ilS6£r into animal cell which produces useful matter, 

fpj±1"5*jfe, ^bXl\ct%^m^ and BCMGSneo-bcl-2 introduction COS-1 cell 

XVffibfri, %%1ife(D @ tfo<Dfz£> which is one of the cell which is obtained by this 

tizM£ti%i®$&<01iX*h&, BC method and used for objective of this method. 

MGSneo — bcl — 2^ACOS— If method or cell of this invention is used, it not 

l$9flft£Sl<&i~<£>o jfWj\<Dj5fe only can improve viability rate of useful matter 

fo&\t^&fflW& : $t®.Rli~ti}i£* ft production cell, but it can obtain increase in 

Fft^WM^Mti&^tkfc^&ft)!. useful matter throughput per unit culture 

&&%Zkffi'VT*%<Dfyt£biF* amount, and improvement of useful matter 

{\Lt^A^tz^O(Dft^mW±M production rate. 

[0022] [0022] 

[mm(Dmikmm\ [EMBODIMENT of the Invention] 

^^R(D^fe&ffl\/^X^M.ife : fc To useful matter which can be made to improve 

fa^&'t&^kPX^&ftffi^QM producing ability using the method of this 

{cfi, Stft^ "fV^— 7xny^(D invention, if animal cells, such as virus vector 

y-^hfi-^OM, for cytokine, such as antibody and interferon, 

^y^Ktt/Jvwe>\ fifs^Tn^ vaccine, enzyme, peptide hormone, and gene 

^^^/v^^^—^<dWiWM^ therapies, produce, it is of little concern in the 

K£<>xM&&tiZ>hpXhti\i kind. 

[0023] [0023] 

^fflM^XTtf} — i/^WrfrJifl On these specifications, apoptosis inhibitor 

{K^Ft\ts ^aj^it^lia^- gene inhibits apoptosis derived by various 

<£>f&^ fc/i' z £XD¥&£ > Mfi&W factors, such as tumor necrosis factors, such as 

Irfty Select SSSffcffiJ lack of receptor irritation by elimination of cell 

JK, jn*£#h jftJH"#ftf$&l\ 81^, growth factor, elimination of hormone, cytotoxic 

/U-XJffiS^ ]SL$&<4$rXDJF> lymphocyte, etc., carinostatic, radiation 

J£,flv'3S'^,TNF-tt, j3 ^ exposure, toxin, virus infection, and zinc ion, 
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-2, BAG — 1^ Bcl-XL, Ad. 
Elb, CrmAftif^-g-^nSo ^ 
— fl»J-Cfe5bcl-2«, ^ffrt 

( Negrini, M. et al., Cell, 
49:455-463, 1987; Eguchi, Y. et 
al., Nuc. Acid Res., 
20:4187-4192, 1992; 
Hockenbery, D.M. et al., Proc. 
Natl. Acad. Sci. USA, 
88:6961-6965, 1991), ±fcfo<D 

*i"O^S (Vaux, D.L et aL, 
Nature, 335:440-442, 1988) fl b 

^^IlcO^feftKMt (14 ; 18) X 
Ww-lz—l/ifZiMt (Science 
vol. 226. ppl097(l984))26k 
DMSS^bcl-2o; N 22kD^ 



THOMSON 

DERWENT 

heat shock, TNF- (alpha), and (beta), and anti- 
Fas antibody, and means gene which codes 
protein which has function made to prolong life 
cell. 

Bcl-2, BAG-1 , Bcl-XL, Ad.Elb, and CrmA etc. 
are contained in apoptosis inhibitor gene which 
can be used by this invention. 
Bcl-2 which are the example are notably 
expressed by in the living body extensive tissue 
especially immune system, or nervous system, 
moreover, also in epitheliocyte in which 
prolonged survival stem cell exists, such as skin 
and small intestine, it observes expression. 
(Negrini, M.et al., Cell, 49:455-463, 1987; 
Eguchi, Y.et at., Nuc.Acid Res., 20:4187-4192, 
1992; Hockenbery, D.M.et al., 
Proc.Natl.Acad.Sci.USA, 88:6961-6965, 1991), 
it is thought that it is involved in suicide 
prevention and life prolongation of cell on many 
situation in the living body (Vaux, D.L.et al., 
Nature, 335:440-442, 1988). 
It is known that bc!2 gene is gene which codes 
bcl-2 (beta) of bcl-2 (alpha) of 26(Science 
vol.226.pp1 097 (1984)) kD protein which it 
cloned from chromosomal translocation t of 
human non-Hodgkin's type lymphoma (14; 18), 
and 22kD protein. 



[0024] 



[0024] 

[^t^SS^ffi Useful matter production ability strengthening of 
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this invention is performed by introducing 
apoptosis inhibitor gene into useful matter 
production cell with following method. 
However, it is not limited to this method. 
That is, as opposed to useful matter production 
cell which produces useful matter, bcl-2 
integrated in expression vector plasmid 
including drug tolerance gene sequence are 
introduced. 

In addition to the physical introducing methods, 
such as the electroporation method 
gene-transfer method to cell is already 
well-known, calcium-phosphate method, and 
the liposome method, the biotic introducing 
method by virus vectors, such as 
murine-leukemia-virus vector, etc. is used. 
Chemicals corresponding to this drug tolerance 
gene perform chemicals choice after 
introduction, and only cell into which bcl-2 were 
introduced is chosen. 

Moreover, about croning process, known 
method, such as the methylcellulose method, 
the soft agarose method, and limiting dilution, 
can be used in particular without limit, for 
example. 

Cell strain obtained by chemicals choice is 
compared with cell strain into which apoptosis 
inhibitor gene was not introduced, in long-term 
culture, useful matter production ability is 
excellent in particular. 



[0025] [0025] 

6t#:^)^S(^gBL,TV^x.tf N Concerning production of antibody, while culture 

>^yK— i§^WH^ s S<^: period gets long hybridoma and it runs short of 

oTigi&^^^^^^J^-f £ nutrient in medium, it is known that viability rate 

tm^£ftmM&T1rZ)~ttf will fall. 
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SJiWE^WIxtf. bcl-2£^A 



However, cell can be prolonged life by 
introducing apoptosis inhibitor gene (for 
example, bcl-2), throughput and production rate 
of antibody can be increased remarkably. 



[0026] 

fifths S5fjS*)BBJB^fcv^X 



[0026] 

Moreover, this invention can be applied also to 
recombinant virus vector production used for 
gene therapy. 

Recombinant virus vector is generally produced 
by recombinant virus vector production cell 
called packaging cell. 

If packaging cell performs long-term culture, it is 
known by oligotrophication-ization that cell will 
die. 

However, if apoptosis inhibitor gene is 
introduced into this packaging cell, life 
prolongation of packaging cell can be attained, 
titer can be improved. 

Cell death by such oligotrophication-izing is 
generated also in above-mentioned other useful 
recombinant protein production cell. 
However, by introducing apoptosis inhibitor 
gene, like packaging cell which produces 
recombinant virus vector, life prolongation of 
cell can be performed and throughput can be 
increased. 



[0027] [0027] 

;fc|gPJC0BCMGSneo-bcl-2 BCMGSneo-bcl-2 introduction COS-1 cell 

*ACOS--l*fflJfiCKT\ COS1 (following, COS1/bcl2) of this invention was 

/bcl2) SBJfiSrj&E'rfrtffcSiirS found out by this invention by prolonging life cell 
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as an animal cell which can increase proteinic 
throughput and proteinic production rate 
remarkably. 

It can apply to mass production of useful matter 

of above-mentioned (1)-(7). 

As a proteinic substitute substance, (lambda) 

strand protein with sufficient detection 

sensitivity is used, effect of COS1/bcl2 can be 

checked. 



[0028] [0028] 

COSl/bc^te-^/SS^J! 26 COS1/bcl2 are deposited with National Institute 

0 fcXJKfiflflK^lftX^XlSK of Bioscience and Human-Technology, Agency 

flfffl^Bfa^FERM P- 15808 of Industrial Science and Technology as FERM 

tLX^n^fifz. 0 ** P-15808 on August 26, Heisei 8. 



[0029] 



[0029] 



mmm] [examples] 

^Ti-HIM^^ts*^^^ Example is shown to below and this invention is 
**W^SlK1-5^, **SH3 specifically demonstrated to it. 

However, this invention is not limited to these 

Examples. 



[0030] [0030] 

Wfc$il:'?y*%y(Dffi%k Example 1 : Assembly of plasmid 

#3Sffi#il"Cf3:, y,T<0-fy^V The following plasmids were used in this 



Example. 



[0031] 

^KBCMGSneo-bcl-2(Bl 
1) ft, »Sl/<^— BCMGSneo 
(Karasuyama, H. , Kudo, 
A. , Melchers, J. Exp. M 
ed. , 172:969-972, 1990) 



[0031] 

Plasmid BCMGSneo-bcl -2 (FIG. 1) including 
human bcl2 gene sequence was built by 
inserting this bcl2 gene in Xho l-Not I part of 
expression vector BCMGSneo (Karasuyama, 
H., Kudo, A., Melchers, J. Exp. Med., 
172:969- 972, 1990). 
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tDXho I-Not Igpfit^^bcl In addition, bcl-2 (alpha) was used as a bcl2 

-2itfi ; f*SrffA1-'5ri:tcJ;«!) gene. 

mmirfro **5,bcl-2»fi^i: . 
LT(ibcl-2aSrfflV^ 0 



[0032] 

Wc, itWJ^LT, bcl-25tfi 
^Sr-g-^v^^^K^LT, BC 
MGSneo (g|2) £#P$£>*WRl:: 



[0032] 

Moreover, BCMGSneo (FIG. 2) was used for 
subsequent examinations as Comparative 
Example as a plasmid which does not contain 
bcl2 gene. 



[0033] 

W^yK— ^2E3*iC»L, n 
#6#iJ 1 T'WSfUt BCMGSneo - 
bcl-2£fcte, Jfc8E0O£LTBC 
MGSneo^I/^hn^I/ — i/a 

r/uv'y— X4 aghast A£* 

S«*fS p23-27) 0 »AS, 
G4l8(GIBCO)iIiRj££/H1\ 
:/7^K^A£ti/c&ffljfc£)^ 



[0033] 

Example 2: Introduction to hybridoma cell of 
human bcl2 gene 

BCMGSneo was introduced by the 
electroporation method to two E3 strain of 
mouse hybridoma which produces antibody 
which recognizes trinitro phenyl group as a 
hapten as BCMGSneo-bcl -2 prepared in 
Example 1, or Comparative Example 
(bio-manual series 4 gene transfer and 
expression analysis method p23-27). 
G418 (GIBCO) selection pressure was applied 
after introduction, and only cell into which 
plasmid was introduced was chosen. 



[0034] 

mmm : thbci - 2»e^ wa 

HJEW2^*5t^rajS:snfcBC 

MGSneo-bcl-2a^AW^y 



[0034] 

Example 3: Detection of Bcl-2 protein 
production in human bcl2 gene introduction 
hybridoma cell (analysis by Western blotting) 
Detection of Bcl-2 protein production of 
BCMGSneo-bct-2 introduction hybridoma cell 
established in Example 2 was performed. 
As a negative control, similar examination was 
performed also about BCMGSneo introduction 



10/17/2003 



21/39 



(C) DERWENT 



JP9-163983-A 



THOMSON 

nje— 

DERWENT 



t\ BCMGSneo^A/^^yyK hybridoma cell. 

~^iffllSfc:KILTt>R^£>#ltt" (1) Manufacture of solution of cell 

fe'tt-ofz. BCMGSneo-bcl-2 introduction hybridoma cell 

(1) j®lf&<0&ffl%g.<DW9t and BCMGSneo introduction hybridoma cell 
BCMGSneo-bcl — 2MX'^ suspension are made to react for 30 minutes at 
:/yK— -^SflJEK BCMG 4 degrees C using cell solution containing 1% 
Sneo^A'^r/yK— Triton X-1-00, 0.15 mM NaCI, 10 mM Tris 
W$£l%hy^h>X— 100, 0. (pH7.4), 50 microgram/mL phenyl 
15mM NaCK lOmM Tris methanesulfonyl fluoride, and 2 microgram/mL 
(pH7. 4), SOMg/mL phen aprotinin. 

yl methanesulfonyl fluorid Cell was dissolved. 

e,IO\2/ig/mL aprotinin This cell solution was used as a sample of 

^ttlMtiSMMWi&Kl^X. 4°C Western blotting. 

[0035] [0035] 

(2) ^^^^> / ^ns/7 t -rv^tc«t (2) Analysis by Western blotting 



Analysis by Western blotting was conducted 

^^^^•^uy : r^^^\cX^>M according to well-known method (bio-manual 

#f ftu ^-PO^fetc^oTffofc series 4 gene transfer and expression 

(/<4%"*~a-T>Vi/})— X4 it analysis method p123-127). 

fi^^Ai^Hfiffffe pl23 After mixing Tris-SDS-mercaptoethanol buffer 

-127) 0 lxlO 5 fitO^ffl^t-ffi^ and carrying out Hazama boiling of the cell 

^£^Jfijgfl¥y8£:Tris-SDS- solution which corresponds to 1x10 5 piece cell 

mercaptoethanol|lff^<ir^?l for 5 minutes, load of the sample was carried 

&LX5ft?^MLfz<Dh, sodiu out to sodium dodecyl 

m dodecyl sulfate (SDS) - sulfate(SDS)-polyacrylamide gel (as for 

^UT^y/i/T^K^VWbcl — 2£r concentration of polyacrylamide gel at the time 

Slffli-SSB^yr^y/V'T^Ky of detecting bcl-2, it is most desirable to 

;^<DM&IZ, l3%t1rZ)COfcMh consider it as 13%). 

&£LV^) tej^WSr^ffifLfco IE Gel is removed after the electrophoresis 

%ifcW}t&T%k, y^SrStO^U completion, it dipped in Tris-glycine buffer 30 

30^>^_tTris — glycine!!®^ minutes or more. 
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IWfcBU Tris buffered sali 
ne-O. 05% Tween20(TBS 
-T)^15^>SU; 5% COX* AS 
^Sr'&tfTBS-T't»^2a#rfliS 
LfcS, TBS-mi;6ift$-£3 



Gel is equipped with nitrocellulose filter, 
nitrocellulose filter is taken out after transfering 
protein in nitrocellulose filter, tris buffered 
saline-0.05% It dips in Tween20 (TBS-T) for 
15 minutes, after dipping into TBS-T containing 
5% of skim milk for 2 hours, washing by TBS-T 
was performed 3 times. 



[0036] 

a—X7j/U# — &f$\,y, Bcl-2" 
Jr[#:(Boehringer Mannehei 
m)«r£trTBS-T®fi£l^hn 
£gLt\ 1 
HfPflS^tdgWU TBS-T 

#!^p— :rvl^fls:(Bio Sourc 
e International, Inc — Tago 
Products) £*a tfTBS -TMW 

Lfc 0 lfltMS^KiSWU T 
BS-Tjgf8-C3|II»;EM£ECl«& 



[0036] 

Thus, prepared nitrocellulose filter is used, 
nitrocellulose filter is dipped in TBS-T solution 
containing Bcl-2 antibody (Boehringer 
Manneheim), it shook- quietly for 1 hour and 
nitrocellulose filter was dipped in TBS-T solution 
which contains peroxidase joint anti- mouse Ig 
polyclonal antibody (Bio Source International, 
Inc-Tago Products) of secondary antibody after 
3 times washing with TBS-T solution. 
Film was exposed, after shaking quietly for 1 
hour and dipping nitrocellulose filter in ECI 
detection reagent after 3 times washing 
(Amersham) with TBS-T solution. 



[0037] [0037] 

fe^£rf!3(c;^i- 0 BCMGSneo Result is shown in FIG. 3. 

-bc\-2%MAlstz.imft&{M?>^ In cell (in FIG. 3, it shows as Example 3) which 

X^MMMStVX^^Xn, B introduced BCMGSneo-bcl -2, it detected band 

cl — 2H S 10|gi^t/<yK which shows expression of Bcl-2 protein. 

^lh^titc^K ^i±^m^(OB However, band which shows expression of 
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CMGSneo£^ALfc#fflilS (H3 Bcl-2 protein from cell (it shows as Comparative 

^teit$$#j3£LT^ih)^ Example 3 in FIG. 3) which introduced 

f3\ Bel — 2HSSt<£ ) ^§31£:^ : i" BCMGSneo of negative-control group was 

^VKfi^ffl&ix&^ofco undetectable. 



[0038] 

II^W:thbcl-2ae^A 

MGSneo-bcl-2»A'MVy 
fc5BCMGSneo*A^/yK 



[0038] 

Example 4: Improvement of viability rate of 
hybridoma cell by human bcl2 gene introduction 
Viability rate of BCMGSneo-bcl-2 introduction 
hybridoma cell established in Example 2 and 
BCMGSneo introduction hybridoma cell which 
is negative-control group was compared. 



[0039] 

— ^>*£*fi (Dulbecco ' s Mod 
ified Eagle Medium) (£A 
T\ DMEMtgJt) (GIBCOtt) 
fdfiSiSU C0 2 "O*^—? 



[0039] 

Each cell is suspended in Dulbecco * modified * 
eagle medium (Dulbecco's Modified Eagle 
Medium) (GIBCO) (henceforth, DMEM medium) 
which contains foetal bovine serum 9%, it was 
left in CO2 incubator. 

Cell is collected from culture start every two 
days, viability rate of each hybridoma was 
computed with trypan-blue staining. 



[0040] 

T, bcl-2^A*ffl^l¥(H4^-e 

ftteajjaidi^ASftfcbci-: 



[0040] 

Result is shown in FIG. 4. 
By bcl-2 introduction cell group (in FIG. 4, it 
shows as Example 4), it was the 10th day to 
having shown about 50% of viability rate in the 
6th day of culture by negative-control group (it 
showing as Comparative Example 4 in FIG. 4). 
It is thought that extension of this cell survival 
rate is based on effect of bcl2 gene introduced 
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fc^<D$)%:{z£Z>h<Dk%Z-hti into cell. 

[0041] [0041] 

MWifflS: tHbcl-2it{ET-^A Example 5: Improvement of antibody 

\^%fafc^WL9h^<D\K\AL productive efficiency by human bcl2 gene 

%1&^\2\^^X^tL^fitz.BC introduction 

MGSneo-bcl-2^A/^^^y Antibody-production ability of BCMGSneo-bcl-2 

K— ^M£:io<fcO\ ^^^^^"C introduction hybridoma cell established .in 

&5BCMGSneo^AW:/yK Example 2 and BCMGSneo introduction 

— ^&BI£cO^#:lg£i££itt£L< hybridoma cell which is negative-control group 

fz 0 was compared. 



[0042] 

^DMEmM^BMl^ C0 2 

tea ELISA^rL^^^IgG^y^ 
n-t^fei*(ZYMED Labor 
atories), Jr^s^— if 

f£(Bio Source Internation 
al, Inc — Tago Products) £r#l 



[0042] 

Each cell is suspended in DME medium which 
contains foetal bovine serum 9%, it was left in 
CO2 incubator. 

Culture supernatants are collected from culture 
start every two days, concentration of antibody 
contained in this supernatant liquid was 
measured with EL ISA method. 
ELISA was performed by the sandwiching 
method which used anti- mouse IgG polyclonal 
antibody (ZYMED Laboratories) and peroxidase 
joint anti- mouse Ig polyclonal antibody (Bio 
Source International, Inc-Tago Products). 



[0043] 

tCl£-<T, bcl-23SA«S(li 

^xnmmm^tLx^i-) 

fc, »L<ffi#»S2 s ±#U 10 
0 %Xte4{%U±V>m&&bth 



[0043] 

Result is shown in FIG. 5. 
Compared with negative-control group (in FIG. 
5, it shows as Comparative Example 5), 
antibody concentration rises remarkably with 
increase in culture time in bcl-2 introduction cell 
group (in FIG. 5, it shows as Example 5), 
difference of 4 times or more is seen in the 10th 
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7c 0 day. 

c 

[0044] [0044] 

thbcl — 2ifi<H J P?SA Example 6: Improvement of antibody 

K:J;3^tf£iDifgO|p]± ' production rate by human bcl2 gene 

llte#j5T*Jfift:£®5!*£ introduction 

$y^§;ft;fc#'^:7yK— ^WJfS Moreover, comparison examination was carried 

(DffifcM^MJ%.\Z-^^Xhkfc$t out also about antibody-production speed of 

$|f^L/c 0 H6^^i"«t5l^. bcl each hybridoma cell which had antibody 

— 2^A^ffl^i¥(IE]64 ] "Cf^m6 productive efficiency measured in Example 5. 

MGhLXT^-f )(D^KWM^M&. As shown in FIG. 6, antibody-production speed 

fis ^(DMf^^^Xh^^MM of bcl-2 introduction cell group (in FIG. 6, it 

%£(M6 l PX*l$\fc%t$l6kLX7jk shows as Example 6) was more than double of 

~t)<D2iS&--hXh^>fz Q negative-control group (in FIG. 6, it shows as 

Comparative Example 6) in every period. 

[0045] [0045] 

WfoW : ^y^KOfi ^ Example 7: Assembly of plasmid 

^MM&\X&^ ^kTcO'/y^Y The following plasmids were used in this 

fcffl^fco ^XtDm^fe.'MvtD Example. 

^"ffi(J. Sambrook, et al. , All operations were performed by well-known 

Molecular Cloning, Cold S method (J. Sambrook, etal., Molecular Cloning, 

pring Harbor Laboratory Cold Spring Harbor Laboratory* Press, 1989). 

Press, 1989)t£«fc!9tT&ofc 0 

[0046] [0046] 

thbcl-2it{s^-@E^iJ^^'7 p Plasmid BCMGSheo-bc 1-2 (FIG. 1) including 

y^^KBCMGSneo — bcl — 2 one to human bc2 gene sequence was built by 

(Hl)f3u 3§^<^— BCMGS inserting this bcl2 gene in Xhol-Notl part of 

neo (Karasuyama, H. , Kud expression-vector BCMGSneo (Karasuyama, 

o, A. , Melchers, J. Exd. , M H., Kudo, A., Melchers, J.Exd., Med., 172:969- 

ed. , 172:969-972, 1990) 972, 1990). 
c^Xhol-Notl SBffi{ClRbcl-2 

Uz 0 
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[0047] [0047] 

$fc, Jfc«0y£L"C, bcl-2»g Moreover, plasmid and BCMGSneo (FIG. 2) 

T-^la^V^y^K, BCMGS which do not contain bcl2 gene were used for 

neo(l!2)£^|^C9l&8Uc:ffll^ subsequent examinations as Comparative 

fzo Example. 



[0048] 

5*g^K?iJ («T, X 1) 
tr^^KpcDNA- 1 (0 
7)fi, pCMV- JU(Toyoshim 
a, H. et al. , Cell, 8, 67- 
74, 1994)cfc9PCRffilCT-^* 
* l^SP^SrJtfflLTcDNAS:^. 
jtfcU 7°y^K-<^-pcDNA3 
(In vitrogentt) icff A"t~5^ 



[0048] 

From pCMV-(lambda)l (Toyoshima, H.et aL, 
Ce1 1,8,67-74 and 1994), plasmid 
pcDIMA-(lambda) (FIG. 7) including gene 
sequence (following and mouse (lambda)l) 
which codes protein (lambda) strand which 
comprises L chain of mouse immunity gro 
purine 1gM amplifies a part for mouse 
(lambda)1 chain part by PCR method, and 
compounds cDNA, it built by inserting in 
plasmid vector pcDNA3 (In vitrogen). 



[0049] 

^mms : bhbcl- 2»eT-^co 

BCMGSneo-bcl-2, fcS^fi 
BCMGSneo£B^?Lfe(J. S 
ambrook, et al. , Molecular 
Cloning, Cold Spring Har 
bor Laboratory Press, 198 
9) tnj^COS-lMl^AL 



[0049] 

Example 8: Introduction to COS-1 cell of 
human bc!2 gene 

BCMGSneo-bcl -2 or BCMGSneo was 
introduced into COS-1 cell by electroporation 
method (J. Sambrook, et al., Molecular Cloning, 
Cold Spring Harbor Laboratory Press, 1989). 



[0050] [0050] 

COS-lSlflSSrlO 7 fl/BEU V 10 7 piece of COS-1 cell is prepared, it 

>S18Wfit(PBS)450/zHc!BjS suspended in phosphate buffer (PBS) 450 

Lfc 0 T^^KDNAIO fi g£r50 microliter. 

n KDPBSlZ-fefflL, MfSco^^ Plasmid DNA10 microgram is dissolved in PBS 

'M&LX^-^-^yb^A of 50 microliter, it mixed with the 
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400Mg/mlODG418(GIBC 
Ott) ftmO%Oj|&fr*Mil» (F 
, etal Bovine Serum) (FBS) 
(GIBCOtt) - 

becco's Modified Eagle 
Medium)- (£AT\ DMEM^i) 
(GIBCO&) C0 2 4> 

<Dfr&M$ll>X, BCMGSneo- 
bcl-2^ ACOS- l*fflJfS (£A 
T. COSl/bcl2)&tmCMGS 
neo^ACOS-ljSfflJBCEATN C 
OSl/vec) Sr#yho BCMGSne 
o-bcl- 23SACOS- 1SBJ6 
T\ COSl/bcl2)fl^8^8 

XHS«W58Bff*-FERM P- 

i5808£LT^t££tLfc o 
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above-mentioned cell suspension, and put into 
cuvette. 

Pulse apparatus is set as 650V and 250 
microsecond, pulse was applied to cuvette 
containing cell suspension 20 times. 
It mixes with Dulbecco * modified * eagle 
medium (Dulbecco's Modified Eagle Medium) 
(GIBCO) (henceforth, DMEM medium) 
containing 400 microgram/ml G418 (GIBCO) 
and 10% of foetus bovine serum (Fetal Bovine 
Serum) (FBS) (GIBCO), after leaving it for 10 
minutes in on ice, only cell from which gene 
transfer was made by leaving it for 30 days in 
C0 2 incubator is chosen, bCMGSneo-bcl-2 
introduction COS-1 cell (following, COS1/bcl2) 
and BCMGSneo introduction COS-1 cell 
(following, COS1/vec) were obtained. 
BCMGSneo-bcl-2 introduction COS-1 cell 
(following, COS1/bcl2) is deposited with 
National Institute of Bioscience and 
Human-Technology, Agency of Industrial 
Science and Technology as FERM P-15808 on 
August 26, Heisei 8. 



[0051] 

»f7:bcl-2jA«^)7^ 

h-i/x\zft-rzimfe<Dmm 

&Z^zt^^tiX^o t^X 



[0051] 

Experiment 7: Evaluation of resistance with 
respect to apoptosis of bcl-2 introduction cell 
If cell is cultured in medium of low blood serum 
concentration, this will constitute trigger and 
apoptosis will be derived, it is known that cell 
death will happen. 

Then, the following examination was performed 
in order to examine resistance with respect to 
apoptosis of cell which introduced bcl-2. 



10/17/2003 



28/39 



(C) DERWENT 



JP9-163983-A 



[0052] 
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[0052] 

(Measurement of culture in low blood serum 
concentration medium of COS-1 cell, and living 
cell number which introduced human bcl2 gene) 
COS1/bcl2 (Example 8) and COS1/vec 
(Comparative Example 7), each 10 5 piece, fixed 
period culture was carried out in every and 
DMEM medium containing 0.2% of FBS. 
Culture dish will be washed by PBS after culture 
start on second day and the 9th, it peels from 
culture dish by treating with trypsin, cell 
suspension was prepared. 
By trypan blue, after coloring cell, it observed 
under microscope and living cell number was 
counted. 

Result is shown in FIG. 8. 

Cell into which bcl2 gene shown by Example 8 

was introduced was propagated to 4 or more 

times of the number of cell of initial stage on the 

9th to number (10 5 piece) going up of cell at the 

time of culture start reducing, as for cell which is 

not introduced in bcl2 gene shown by 

Comparative Example 7. 

It is clear from this result that COS1/bcl2 cell 

established in Example 8 shows strong 

apoptosis resistance. 



[0053] 

WR0ij8 bcl-2iEfe^-gAt^ 

x:7y#?Kyf>S5fccDCOS-i 
amen, m^&?Lm&w<Dm 

tkMlc&mzRl^btiX^ 



[0053] 

Experiment 8 Improvement of protein 

productivity by bcl2 gene introduction 

COS-1 cell derived from African green monkey 

is extensively used for expression of 

recombinant protein, and production. 

Then, it evaluated about protein productivity at 

the time of introducing apoptosis inhibitor gene. 
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[0054] 

(pcDNA— X (£>COSl/bcl2, 
COSl/vec, &tKCOS-l&ffl 

^y^-sBXDm 0 (c^-^ (DM 

x io 5 w.%iocm<Dm 

#JE^f#@Lfc 0 lO^g^pcDN 
A- 11 ^DEAE-x^hyWi 
(J. Sambrook, et al. , Mol 
ecular Cloning, Cold Spri 
ng Harbor Laboratoty Pr 
ess, 19S9)[cMhy>^^y^'y 

10%DMSO*Sffi5mliS:gsaPL 
^2^ 



, PBS(— )"C2HI 
MEMiSflSSrlOml^iDb, /E 
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(Transfection to COS1 / COS1 [ bcl2 and ]/vec, 

and COS-1 cell of pcDNA-(lambda)) 

Each cell was seeded to 5*1 0 5 piece and 

culture dish with a diameter of 10 cm on 

previous day of transfection. 

PcDNA-micron of 10 microgram is transfected 

by the DEAE-dextran method (J. Sambrook, et 

al., Molecular Cloning, Cold Spring Harbor 

Laboratoty Press, 1989), it was left in 4-hour 

carbon-dioxide incubator. 

Culture supernatant is sucked, 5 ml of DMSO 

aqueous solution was added 10%, and it 

washed twice by PBS (1) after 2-minute 

Shizutada Hazama. 

10 ml of DMEM media which contain cow blood 
serum 10% is added, fixed period culture was 
carried out. 
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±.fttp<ox mm & n<D^m pc 

DNA- X fcagALfcfr* GDfflJS 
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WL^^^^xm^^m^ 

fcELISAjfeKJ^SSU 401 
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(Recovery of culture supernatant liquid, and 
fixed quantity of (lambda) strand protein in 
culture supernatant) 

It collected at time 350 microliter of culture 
supernatant liquids of each cell which 
introduced pcDNAI (lambda) 4,5,6,7 and 14 
days after with day as the starting point which 
performed transfection. 

Fixed quantity of the amount of (lambda) strand 
protein contained in culture supernatant liquid is 
carried out with ELISA method which used 
horseradish peroxidases (Horse Raddish 
Peroxidase) label goat anti- mouse (lambda) 
strand antibody, amount of fourth day was set to 
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1 and it expressed with the ratio. 
Accumulated dose of (lambda) strand protein 
was measured with absorbence in 410 nm. 
As FIG. 9 showed, in cell-strain (Example 8) into 
which bcl-2 were introduced, it increased to 
accumulated dose of (lambda) strand protein 
not increasing after the 7th in cell strain 
(Comparative Example 7 and Comparative 
Example 8) into which bcl-2 which are 
apoptosis inhibitor gene are not introduced 
more than double on the 7th. 



[0056] 



[0056] 

[ADVANTAGE of the Invention] 

As explained above, not only viability rate of 
useful matter production cell improved notably, 
but throughput and production rate of useful 
matter improved remarkably by useful matter 
production ability strengthening and cell by this 
invention. 



[0057] 

vow, m^mmm-t^x^? 



[0057] 

Therefore, application to useful matter 
production cell of others, such as cytokine, such 
as hybridoma which produces various antibody, 
and interferon, antigenic substance for vaccine, 
and virus vector for gene therapies, can be 
performed, using method and cell which are 
provided by this invention. 



[0058] [0058] 

#«W^ffi#S£t6&ffcfeS>5 Even if not only bcl-2 that illustrated in this 

VMiftB/iSte, ^HffiWlT^J^L Example but other apoptosis inhibitor gene 

fcbcl- 2<^^*lb"f, ZOf&iDT (Mad/Max, BAG-1, Bcl-XL, Ad.Elb, CrmA etc.) 
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Tff I — v-^JflS'JilfiT-CMad/M is used for antibody-production ability 

ax s BAG-1, Bcl-XL N Ad. E strengthening or cell of this invention, it can 

lb, CrmA^)£r{£#]L"Ct>IIJ& perform implementation or introduction, and 

fo&^t^M* "Jtb'CfcO, ^rO utilization range on the industry is very large. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



mu [fig.1] 

BCMGSneo-bcl-2(7)}f it£ It is figure which shows structure of 

7Fi-mx*&& 0 1 BCMGSneo-bcl -2. 

[02] [FIG. 2] 

BCMGSneo<£>#f^t&7Fl~ll"C It is figure which shows structure of 

BCMGSneo. 

[03] [FIG. 3] 

^^v^p^x^^^^;^ It is figure which shows result of Western 

^i~mxh^> 0 blotting. • 

[04] [FIG. 4] 

$g^$$fv\b^4y ?] JV— "^jftHJS^ It is diagrammatic chart which shows concern 

^^^t(OM^^:^ir^yyXh between culture time and viability rate of 

5 0 hybridoma cell. 

[05] [FIGS] 

i#3i0#llB£*&li-hfif tCa^ti^ It is diagrammatic chart which shows concern 

Sftffifi^BS^Sr^i"^:?'*? between culture time and antibody 

concentration contained in culture supernatant. 



[06] [FIG. 6] 

JS3tJHPfl c t 3 — SKBWJ§£>#itt£ It is diagrammatic chart which measured 
IISS^SJ^Lfc^^^&So antibody production rate for every fixed-among 

culture period period. 
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[07] 

pcDNA- a <D\ 



[Fia 7] 

It is figure which 
pcDNA-(lambda). 



shows structure of 



[H18] [FIGl8] 

tuW^f^bMiTk^MX'&fotz-CO It is diagrammatic chart which shows relation 
S-liW!a^>^#ft^Ba#Sr^ with the number of survival of COS-1 cell by 
irjfyyvfo&o which gene transfer was carried out to culture 

time. 

[09] [FIG 9] 

*n jiSHPfl'f 1 — aEiSHFhI&^I* QK It is diagrammatic chart which measured 
co£$#Slft£$i]^L/'c^7:7-c production_and_accumulation amount of 
fc£ 0 protein for every fixed-among culture period 

period. 
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[FIG. 2] 
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[FIG. 3] 
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comparative example 3, example 3, comparative example 3, example 3, comparative example 3, 
example 3, 

IgG heavy chain 
IgG light chain 

Anti- Bc1 -2 antibody (-) Anti- bd -2 antibody (+) 
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[FIG. 8] 
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Comparative Example 7 Example 8 
Living celt number (x ... pieces) 
Period for culture (days) 
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[FIG. 4] 
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Comparative Example 4 



Time for culture (days) 
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Comparative Example 5 
Antibody concentration 

Time for culture (days) 
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[FIG 6] 
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Comparative Example 6 
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Period of production (day... -day...) 



117] 



[FIG. 7] 
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[FIG. 9] 
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Example 8 

Comparative Example 7 
Comparative Example 8 

Lambda chain protein accumulated dose 
Period for culture (days) 
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